Reversible heart failure in G alpha(q) transgenic mice.
For many patients with cardiac insufficiency, the disease progresses inexorably to organ dilatation, pump failure, and death. Although there are examples of reversible heart failure in man, our understanding of how the myocardium repairs itself is limited. A well defined animal model of reversible heart failure would allow us to better investigate these restorative processes. Receptors that activate Galpha(q), a signal transduction molecule in the heterotrimeric G protein superfamily, are thought to play a key role in the development of heart failure. We demonstrated previously that mice expressing a recombinant Galpha(q) protein, the activity of which can be turned on or off at will in cardiac myocytes, develop a dilated cardiomyopathy with generalized edema and heart failure following activation of the protein (Fan, G., Jiang, Y.-P., Lu, Z., Martin, D. W., Kelly, D. J., Zuckerman, J. M., Ballou, L. M., Cohen, I. S., and Lin, R. Z. (2005) J. Biol. Chem. 280, 40337-40346). Here we report that the contractile dysfunction and pathological structural changes in the myocardium improved significantly after termination of the Galpha(q) signal, even in animals with overt heart failure. Abnormalities in two proteins that regulate Ca(2+) handling in myocytes, phospholamban and the voltage-dependent L-type Ca(2+) channel, were also reversed, as was the increased expression of genes that are associated with heart failure. These results indicate that the heart has a substantial reparative capacity if the molecular signals responsible for the myocardial dysfunction can be identified and blocked.